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FIELD: plastic working of metals. In particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit; 
assembling parts by installing pipe in enclosure with space between their walls; subjecting part 
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(54) CnOCOB M3rOTOBJIEHI4H JiEMHEPOB 
(57) Abstract: 

Hcnojib30BaHne: o6pa6oTKa uerawioB flaB/ieHMeM, b TiacTHocna, o6pa6oTKa mctoaom xojioahom 
nnacnwecKOft j\e$opuiaiiyui. CymHoexb w3o6pereHHH: rororasnKBaioT jipe fleranif - xpy6y h o6ono*iKy ho 
MaTepsianoB c paojnwHWM npe^ejioM ynpyrocTH. Co6npaiOT ynoMfmyrbie ^erajrw nyreM ycraHOBKH -rpy6bi b 
otSanouxy c 3a3opoM. riocjie c6opKM njiacTMMecKoft ppbopMaupni noflBcpraioT jxervajib,, rarxyroaneHHyio H3 
Merajma c MCHbinnM npe^enoM ynpyrocni. 2 mi. 


Description lOmrcauHe H3o6pcTcmMl: 


M3o6peTeHMe othocmtch k xcjiojjhom o6pa6oTKe werajuioB iuiacTM^ccKUM Ae<}>opMHpoDauMeM m mojkct 6biTb 
Hcnojib30BaHo r HanpHMep, TOroroBJieHMSi neunepoB ujuiHHApOB nrraHroBbix Hetyrsnn>ix HacocoB. 

W3BecT€H cnoco6 M3PoroBneHMH JieftnepOB. cor/iacwo KoropoMy TOHKocrcHHaH Tpy6a BcraBJittercH b 
o6anoHxy c 3a3opoM 1 1 1 Meatfly Hapysaiow noBepxHOcruo Tpy6bi m BHyTpeHHCM noBepxHocrtio o6ojioukm 
UMeerca 3aoop. 

He^ocTaTKOM rrpnBe^ennorx) cnoco6a nerwerrcn naraiMHe 3a3opa moraY Tpytxm m o6ojioukom, npirao^Hmero 

K CHMMCHMH) JKCCTKOCTM JlCftHCpa, a B HCKOTOpblX CJiyMEUIX, HaiTpHMCp, npH lOrOTOOJlCHHM IpUIHU^pOD 

He({rrHHbix uacocoB H3 jieitiiepoB, 3a3op 3Ha*orroibH0 cHHaaer KanecTBo nocneAyion^eft onepaumi 
ynpoweHiia BHyrpeHHefl noeepxHOCTH umiHHApa a30TMpoBaHMCM. 

MseecTCH cnoco6 rororoB/ieHMH jieHnepoB, oonnacHO KoropoMy HapyjKHyio noBCpXHOCTb Tpy6bf m 
BHyTpeKHMK) noBcpxHOCTb o6ono*nai H3roTaBJnroaiOT kobbtocckhmh 121 Hc^ocTaTKOM BbnneonncaHHoro 
cnoco6a Harwercfl to, mto oh cjiomnwM b ocymecraneHxiH . CnomHOCTb npe^craBfiHeT TOroroaneHHe 
conpnraeMbix noBepxHocreH vl6o Tpe6yercH crporo corjiacoBarb o^hoociioctb kohmucckom BHyrpeuHeu 
nosepxHocTM o6ano^KK c kohhmockow napyjKHOH noBepxHOCTbX) TpytSbi. 

TaKme TOBecreH cnoco6 roroTOB/ieHMJi /iefeepoB, cor/iacHO KoropoMy nocne c6opKM Tpy6bi c o6ojio**koh c 
neKOTopwM 3a30poM no conpHPaeMbQvi noBepxHocTHM, jieftnep noABepraxrr aaro^peTHpoBaHHio (cM.xaM «e 
crp.38) 131 t. c. nnacnmecKOM fle^opManjc* Tpy6bi c nejibio ycrpaHeHMH 3aaopa Mexfly Tpy6oH m o6ojiohkoh, 
m o^HODpeMemioro ynpoMHenraH Tpy6bi. 

Hc^ocraTKOM h3bccxiiopo cnoco6a h3potobjichhh jicfcicpoB HBJiHercn to, t rro npn CKpenneiraH ncfiHepoB 
nocpeftCTBOM rmacTwiecKow ^e^pMauwn oniiofi M3 ^eranett Jietaepa (oOojiomkm mm Tpy6bi), hc 
ywMTbiBaiOTCH MexarawecKMe csoMCTBa McrannoB, *rro He no3BOJiaeT o6ecnewrb Ka*iecTeeHHoro. 
6c33a3opHoro cKperuieHHH Tpy6bi c o6onotntoM h, Kax cne^CTBMe. npHBO^HT k raraKOMy Ka^ecTBy mpfijma b 
uenoM. 

HanpHKfep, npn h3Potobjichhm uynrmyipoB He4>T5iHbix nrranroBbix nacocoe H3 CKpenneHHbix jieifriepoB, r^e 
Tpyoa H3roraanMBaeTCH M3 BbicoKOJiertipoBaHHOM asonipyeMOM crami, a o6onouKa H3 HM3KoyrneponwcroM 
cTanM, H3-3a BbimeyKaaaHHoro He^ocraTKa a npoueoce a30THpoBaHMH uymmffpOB to 3aoopa BtxjxpjjfaaTCfi 
ra3bi. npeiUTTcrsyioni^e uopMajibuoMy nporeKaxHio npouecca a30THpoBaHHH, b pe3ynbTaTe *iero pe3KO 
B03pacraer BpeMH a30THpoBaHjtn m cHnxaeTCH KanecTBO a30TwpoBaHHR noBcpxHOCTW UjuniHApa M Hacoca b 
uenoM. 

3a^aMeM M3o6peTeHM« HBJiAercsi pa3pa6orKa cnooo6a H3roTOBjieHWH jiewHCpoa, o6ecneHWBaioinero 
Ka^ecTBeHHoe 6e33a3opHoe coen^meHMc Tpy6bi c o6ojiohkou h noBbuneime jkoctkoctm neftnepa. 

VKasaHHbiA TexHOTecKMii pe3yjibTaT ^ocniraeTCH tou, mto npn M3roTOBJiCHMH jicfiHepa, BKrno^aionxero 
toroTOBJicHMc flByx Acrajieif Tpy6t>i h o6ojiomkm m c6opKM wx ppyr c npyrow c 3a30poM, corjiacno 
H3o6pcreHMK) njiacnwecKOMy ^e^opMiipoBaKiao no^BepraMT n^erajib. loroToaaeHHyio H3 Meraruia c 
MeHboniM npcKCJioM ynpyrocro. 

Pe3yjibTaTOV€ peinemm nocraBJieHHOit 3aAatai rbjihctc« to. uto npw bo3ACmctb«m Ha j\erram>, 
M3roToancHHyio to Mcrajma c MeHbniHM npefleuiOM ynpyrocTM Mepe3 nee B03AeucTByeM Ha flerranb c 
6onbiimM npe^ejiOM ynpyrocTM. 

nocne chhtmh Harpy3KH B ^erami c MeHWUMM npeflejioM ynpyrocTM ocraioTCH ocTaTOHHwe imacniMCCKMe 
^e<J>opMaHMM, a ^erajih, c oonbniHM np^ejiow ynpyrocTM npHwcr cbow nepBOHawanmbie pa3Mepbi m 
6c33a3opHO npwiHJRex k conpHraeMOM noBepxHocrw ynpyroft Aerarra. 

Ha (J) hp. I M3o6pa*ten cnoco6 coeAMHcicwii /leraiepa. b KoropoM o6onoMKa M3ix>tobji eHa M3 Meranna c 
MCHbinHM npeAe^oM ynpyrocTM, a Tpy6a M3POToanena H3 Meranjia c 6anbnmM npeAe/iow ynpyrocru; Ha 
4>wr.2 cnoco6 coeAWHeinifl /leimepa, b kotodom o6ojiouKa TOrorouneHa to Meraana c 6ojibniMM npeAcnoM 
ynpyrocTM, a Tpy6a M3roToaneHa M3 MCTaana c mchhuimm npeAc^ow ynpyrocTM. JlewHepa M3POTan/iMBaioT 
cnenyiomHM o6pa30M. 

ncpBonaHanbiio M3rx>TannMBajor o6ojio^Ky I. Flocjie 3aMepa BiiyrpeKHero AnaMeTpa o6ojiohkm 1 
o6pa6aTbiBaioT no Hapyxuioft noBepxiiOCTw xpy6y 2. o6ecncnMBaa rapaHTHpoBaiaibui 3a30p uempy 
conpRraeMuMM noBepxnocrnMM. nocne c6opKM ooojiotiKM ! c Tpyooii 2 neHHep nocTynaer Ha onepauHio 
cKpcnneHHH. CKpexuieiuic ocy LuecTB/iHercn hocdcactbom A^pMamm 00,11011 to conpHraeMWX f\,eraxieii 

060J10MKH 1 HHM Tpy6bl 2. flc<J>0pMaUMIO MOJRHO npOBOAMTb npw nOMOlHH BWCOKWX Aai*' ,eHwii WWAKOCTM, 

ra30B. ciioco6om kobkh. o6KaTKM. A<>P HOBain/lH tt-™ APyrwx cnoco6on. 

Ha 4>ht.1 noKaoaii qriui to BO3M0«uibix BapMairroB CKpenjicimyi jieuiiepa. b kotodom o6ojio^Ka 1 


HGroToanena to MeTajma c MenbinHM rrpejjejroM ynpyrocTH, a Tpy6a 2 to Mcraruia c 6anbin™ upc^cnoM 
ynpyrocro. B npneeACHHOM cnynae nnacTHMecKoii A<4opMaurai no^DeprajoT oSanowy I. ^rorx) ua 
MeTaJUiopemymeM o6opyAOBaHnu, nanpiiMep, ropTOOHTanbHO-pacro^HOM craHKe b BepTjnoKHofi 6a6ne 
H3/;ejiMH, no ocm crama ycTanaamruaKyr oOKaTHoii MHerpyweHT c ^e^opMMpyioaiia.ai pamcKaMH 3. B 
CTe6ejib craHKa ycTaHaiinMBajoT onpaBKy 4. Ha KOTopow nocpcncTooM urnNjrra 5 aaKpcmuwr ncfmcp. 

riocne HacrpoftKM ^exJopMMpyioimix po/iMKOB 3 na paGMep Mem>nie Hapy«Horo A MaMeT P a o^qjioukh (pa3Mep 
no ^<4>opMHpyiomwM pamtKaM onpeftejiHercH 3KcnepnMCHTa/ibH0. b 3aBHCHX<ocTO ot ^HaMeTpa neimepa, 
TOJimwHbt ctchok o6cjioiffiM 1 h Tpy6bi 2 h Mexaim^ecKHx ceoficTB Merajina) pacKaTHOMy MHcrpyneirry 
cootfujaiOT BpamaTenbHoe ppvozamc V, a JieftHepy nocrryn arenbHoc S, BbmanH*noT iuiacTHHecKyio 
Ae^opMauKX) o6ono^KH 1 w ynpyryio Ae<fropMarpao Tpy6bi 2. 

B CBH30 c paanHMHbifc£M wexaHMwecKMMH cBOMCTBaMM MeraruiOB o6ojiomkm 1 h Tpy6bi 2 b o6ano*iKe 
npoH30^qy-r nnacnweciaie pfifyopMaasjm, b pc3y/ibTaTe Mero HapyjKHbifi w BHyrpeHHMH A waMe TP bI 
yweHbtnaTC^, a b Tpy6e 2 nporaoHAyT ynpyrwe A e 4 ) °P Mai < rai ' r A c nocne chhtmh Harpy3KH napaMerpbt 
Tpy6w B03BparorcH b nepBonauajibiioe nonoKe»me, npw otom, nporoofiAer 6e33a3opnoe u KanecrBeimoe 
CKpeiuieHHe jieftnepa. 

Ha $ur. 2 H3o6paxeH oamh to B03MOKHbix BapnaHroa cKpennemiH jiewHepoB, a KoropoM o6onoMKa 1 
iraroToaneHa to Merajuia c 6aribnniM npeAenoM ynpyrocra. a *ipy6a 2 to Meraana c MeHbMMM npeAenoM 
ynpyrocTH. 

JleMHep ycTaHaaJiMBaiOT Ha npoiWKHOH crraHOK c ynopOM B npncnoco6jieHHe 6 oahhm to TopneB. B 
OTBcpcTwc Tpy6bi 2 bboaut onpaBKy 7, Ha BbixoA b Koropyio BBopanwBaiOT n, 0 P H 8 A°P H no napymHOMy 
AHaweTpy BbmojmeH Ha pa3Mcp 60/ibinc pa3Mepa BByrpeHHcro A^aMCTpa Tpy6bi 2. Bamroaia iiaTnra Aopua 
8 b oTBepcTHM Tpy6w 2. KaK h b npeAbiAyn^eM cnyuae. onpeAeJinercH 3KcnepHMeHTajibH0. ripia bkjuouchhh 
onpaHKH 7 noAa™ S upotoboaht iLnacTsraecisyio Ae^opManjno Tpy6w 2 m ynpyryio #e<j>opMaqKio o6ano*aui 1. 
npwBOAHnjwx k 6e33a3opnoMy w KawecTBenHOMy cKperuieHHK) o6ojiohkh 1 c rpy6ofi 2, KaK w b npeAbiAymeM 
cjijniae. 


Claims l<t>opMy;ia H3o6pereHH*iJ: 


Cnoco6 M3roTooaeHMH neinicpoB, EKJUOHasouspA TOroToaneHHe Tpy6bi h o6ojio^kh. c6opKy mx flpyr c flpyron 
nyreKi ycraHOBXii xpydbi b ofxuiowy c 3a3opoM w nocneflyioiuee nnacmreecKoe ^e^opMMpoEjaHMe oahom to 
co6paHHbix jjeTaneif, oTjnraajomnMCH tcm, *rro Tpy6y h o6onowy n3rx>TaBJinBaK>T to MeTanJiOB c pa3HWM 
npe^ejiOM ynpyrocrn, a naacriraecKOM /je^opMauwM no^BepraiOT xermjit*. M3roroa;ieniiyio to Mcrajuia c 
mchniikm npc#eJiOM ynpyrocrn. 


Drawing(s) (MepreraiiJ: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod • 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1 , 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Drawings: 


Fig. 1 
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Fig. 2 


I 



TRANSPERFECTi TRANSLATIONS 


AFFIDAVIT OF ACCURACY 


ATLANTA 
305TON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLt 
WASH INC TON. DC 


I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345C1 

RU2039214 C1 

RU2056201 C1 

RU2064357 C1 

RU2068940C1 

RU2068943 C1 

RU2079633 C1 

RU2083798 C1 

RU2091655C1 

RU2095179C1 

RU2105128C1 

RU2 1 08445 C1 

RU21444128C1 
SU1041671 A 
SU1051222A 
SU1086118A 
SU1 158400 A 
SU1212575A 
SU1250637A1 
SU1295799 A1 
SU1411434 A1 
SU1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1. 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 


jfiOU CNE HOUSTON CENTER. 1221 MCKINNCV HOUSTON TX 77010 I TFI 7R A^rf rmn cay t« « 

^uoiuin. ia/.uil itL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 


Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 


Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 


OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and for the Stale of Taxes 
MV commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 


This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 


Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 


<A LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 


IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


BEST AVAILABLE IMAGES 



